Role of death receptor and mitochondrial pathways in conventional chemotherapy drug induction of apoptosis.
The molecular mechanism underlying chemotherapy-induced apoptosis is often debated because of contradicting reports of its signaling pathway. The focus of this ongoing debate is on the requirement of a death receptor and its role in subsequent activation of caspase-8. Understanding the precise mechanism responsible for apoptosis and identifying molecules targeted by chemotherapy will allow us to develop better therapeutic strategies that target the inherent abnormalities of cancer cells. To show conventional chemotherapy drugs can trigger the caspase cascade, including caspase-8, -9, -3 and DNA fragmentation factor, Jurkat T leukemia cells were treated with cisplatin or etoposide in a dose-dependent and a time-dependent manner. Cisplatin and etoposide all induced apoptosis in wild-type Jurkat T leukemia cells. On the other hand, when a pan-caspase inhibitor zVAD-FMK was pretreated, apoptosis did not occur, indicating that these chemotherapy drugs mediated caspase-dependent apoptosis. However, the chemotherapy drug induction of apoptosis was not inhibited by treatment of zIETD-FMK, a caspase-8 inhibitor. There was no difference in cell death between wild-type and caspase-8 or FADD-deficient Jurkat cells after treatment of chemotherapy drug. In addition, cisplatin-induced apoptosis is abrogated by the overexpression of either Bcl-2 or Bcl-x(L), which diminished changes of mitochondrial membrane potential and decreased the amount of cytochrome c released from mitochondria. Again, cisplatin-induced apoptosis was not diminished by c-FLIP-overexpression, whereas the c-FLIP-overexpressing cells were less sensitive to TRAIL-induced apoptosis than the wild type cells. Therefore, these results indicate that conventional chemotherapy drug-triggered apoptosis is indispensable, and its pathway is independent of the death receptor.